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[57] ABSTRACT

An exercise device is furnished with an electronic dis-
play or a mechanical belt for simulating road condi-
tions. In an embodiment utilizing an electronic display,

sensors are used to sense pedaling speed, rotational
direction, and displacement of the handlebars. A brake
handle producing a signal when actuated 1s also pro-

- vided. The signals produced by the sensors are pro-

cessed by a microprocessor for controlling the lateral
position of the exercise bicycle with respect to the scene

‘being displayed and the running speed of the road con-

dition simulation. The microprocessor includes a mem-
ory which stores a program for controlling the pedaling

- resistance of the exercise device. In another embodi-

ment, a belt provided with flat patterns on its surface
depicting mock road conditions rotates. The user may
control the position of a mock vehicle resting on the
belt surface by manipulating the handlebars. The mock
vehicle is coupled to the handlebar stem by a right-
angle-shaped rod. Pedaling resistance is provided by
coupling a multi-pole A.C. induction motor to the ped-
als. |

2 Claims, 10 Drawing Figures
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MOCK BICYCLE FOR EXERCISE AND TRAINING
EFFECI‘S |

Thisis a contin'uatlon of appllcatlon Ser. No. 414,876,
filed Sept. 3, 1982, whlch was abandoned upon the filing

hereof.

BACKGROUND OF THE INVENTION

. Generally, conventional exercise bicycles are oper-
ated by pedalling an adjustable resistance wheel so as to

d

10

exercise the leg and feet muscles. In such conventional

exercise bicycles, the pedalling resistance is adjusted
manually. However, conventional exercise bicycles

- provide only an indoor exercise. The user can only

- pedal mechanically without feeling any road condition

- variation and acquiring any experience in handling such

- road conditions. In other words, exercising on a con-
- ventional exercise bike lacks interest, and may limit the
user’s will due to monotonous motion, thus preventing

development of the user’s physical strength. As a result,

- the exercise results may be lower than expected.
SUMMARY OF THE INVENTION

~ In view of the above dlsadvantages of the conven-
~ tional exercise bicycle, the inventor has developed a
dual-use mock bicycle for exercise and training. In ac-
cordance with the present invention, a user may ac-
tively exercise, or may passively exercise on mock road

- conditions in order to increase the exercise results. The

:present invention is particularly suited to training chil-
dren and other beginning bicyclists by providing them

with mock road conditions for training their riding

- abilities in preparation for real roads.
‘An apparatus in accordance with the present inven-
- tion provides several exercising modes. The user may
- pedal a wheel which can automatically vary or mechan-
ically adjust its resistance. The user may pedal a multi-
- pole A.C. induction motor so as to generate over-syn-
- chronous feedback for obtaining pedalling resistance
and for obtaining an active exercise result. Finally, the

being driven by a multi-pole A.C. induction motor in
~order to obtain a passive driving resuit.

An electronic or mechanical mock road condition
‘simulator is provided in front of the handlebars of an
‘exercise bicycle in accordance with the present inven-
tion. In the presently preferred embodiment in accor-
dance with the present invention using an electronic (or
fluorescent. screen) mock road condition simulator, a

- microprocessor and three sensors (a pedalling speed

- sensor, a handlebar steering displacement sensor and a
-brake operation sensor) are provided. All of the signals
coming from the sensors are analyzed and processed by

- the microprocessor in order to require the user to make
an appropriate response in accordance with the mock
- road conditions, to control the running speed of the
fluorescent screen background (i.e. the mock road sur-
face), to control the lateral position of the mock driving
‘vehicle on the fluorescent screen, or to stop the running
of the fluorescent screen background. The microproc-
ess may, in accordance with a predetermined mock

~ road condition program, produce output signals to the

mock ‘road condition' simulator and to the resistance
 adjusting device of the wheel so as to respectively vary
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the degree of incline of the mock road surface displayed

by the fluorescent screen and to vary the pedalling
' resistance. |

2

A running belt is installed in front of the handlebars
of a second presently preferred embodiment of an exer-
cise bicycle in accordance with the present invention.
The surface of the running belt is furnished with flat.

mock road conditions. In addition, a mock driving vehi-

cle 1s provided over the belt from the handlebar stem.

By manipulating the handlebars, the mock driving vehi-

cle may pretendedly laterally evade oncoming cars and
obstructions on the mock road. The pedalling resistance

18 provided by pedalling a multi-pole A.C. inductton

motor for furnishing an over-synchronous feedback to
the power source.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a side elevational view of a first embodiment
of an exercise bicycle in accordance with the present
invention in which an electronic display device is used
as a mock road condition simulator and the pedalling
resistance of the exercise bicycle is automatically varied
by a microprocessor;

FIG. 2 1s a block diagram of the circuitry of the em-
bodiment shown in FIG. 1; |

FIG. 3(a) i1s a side elevational view in section of a first
embodiment of the resistance adjusting wheel in the

-driving control device of the embodiment shown in

FI1G. 1;

FIG. 3(b) 1s a side elevational view in section of a
second embodiment of a resistance adjusting wheel
controlled by a manual device;

- FIG. 4a) 1s a side elevational view of a second pres-
ently preferred embodiment of an exercise bicycle in

~accordance with the present invention in which the

mock road condition simulator is a running belt and the
pedalling -resistance is obtained by pedalling a muiti-
pole induction motor that provides over-synchronous
feedback to the power source;

FIG. 4(b) 1s a detailed side elevational view of the

one-way transmission mechanism of the embodiment

shown in FIG. 4(q);
FIG. 4(c) is a schematic diagram of the electronic
control circuitry of the embodiment shown in FIG. 4q);
FIG. 5(a) is a side elevational view of a third pres-
ently preferred embodiment of an exercise bicycle in
accordance with the present invention provided with a
reversible transmission mechanism and a set of sliding-
proof pedals;
- FIG. 5(b) is a detailed side elevational view of the
sltding-proof pedals of the embodiment shown in FIG.

5(a); and
50

FIG. 5(¢) i1s a schematic diagram of the electronic
control circuitry of the embodiment shown in FIG.

5(a).

DETAILED DESCRIPTION OF THE
| PREFERRED EMBODIMENT |

An apparatus in accordance with the present inven-
tion is a mock exercise bicycle for exercise and training.

- An exercise bike in accordance with the present inven-

tion is particularly suited for enabling children or begin-
ning bicyclists to train themselves. Additionally, an
exercise bike in accordance with the present invention
may be used by average people as an exercise device for
improving their health. In accordance with the present
invention, a mock road condition display simulator is
provided in front of the handlebars. In one embodiment,
the mock road condition display simulator includes a

CRT, LCD or LED mock road condition display. In
another embodiment, the mock road condition display
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simulator includes a mechanical transmission structure.
The simulated mock road conditions provided by the
mock road condition display simulator may include
straight roads, curved roads, uphill/downhill roads,
rough roads, roads having two-way traffic, etcetera.
The user may manipulate a set of handlebars to any
direction. The position of the mock driving vehicle

displayed on the mock road condition display simulator
1s changed accordingly. The running speed of the dis-

played mock road conditions may be varied by varying
the pedalling speed, thus changing the relative speed
between the mock driving vehicle and the mock road
surface.

A sensor to measure the left/right displacement of
the handlebars of the first embodiment of an exercise
bicycle in accordance with the present invention is
provided between the two handlebars of the bicycle. A
rotational speed sensor is provided on the driven wheel
of the exercise bicycle. Signals produced by these two
sensors are coupled to a microprocessor. After process-
ing the input from the two sensors, the microprocessor
will, in accordance with the user’s manipulation of the
handlebars and the pedals, produce output signals to the
display simulator to change the mock road conditions
being displayed. As the user turns the handlebars, the
microprocessor will change the lateral position of the

- mock driving vehicle with respect to the scene being
- displayed. A microprocessor may also compare the
- output signal of the rotation speed sensor with a refer-
ence level in order to generate differential signals to the

- display simulator for varying the moving speed of the

mock road conditions being displayed.

‘The microprocessor described above includes a mem-
ory or other storage means in which a program for
- varying the mock road conditions is stored. When this
program 1s read and executed, the microprocessor will,

- 1n accordance with the signals produced by the sensors,
~ apply a series of signals to the display simulator in order

to vary the degree of incline of the mock road surface.
- Simultaneously, the microprocessor will apply signals
to a resistance adjusting device coupled to the driven
wheel of the exercise bicycle in order to vary the pedal-
ling resistance in a given sequence in order to simulate
real road conditions to increase the training effects of
the exercise bicycle.

The resistance adjusting device may include a motor
and 1ts associated driving device. Alternatively, the
resistance adjusting device may include a solenoid (and
its associated driving device) which controls a resis-
tance adjusting wheel (of a much smaller size than the
driven wheel of the exercise bicycle) coupled to the top
of the driven wheel for varying the friction between the
two wheels, thus adjusting the pedalling resistance.

In addition to pedalling the servo-controlled resis-
tance wheel mentioned above, an idling multi-pole A.C.
induction motor may be pedalled to provide a power
source with an over-synchronous feedback. Alterna-
tively, a multi-pole A.C. induction motor (provided
with power from a power source) may drive the pedals
to rotate, thus causing the user’s feet to follow the rota-
tion of the pedals. Alternatively, a D.C. or A.C. genera-
tor may be coupled to the pedals to provide power
generated feedback (either directly or through a recti-
fier) to a storage battery to provide D.C. power for
other electrical devices provided on the exercise bicy-
cle.

Referring now more particularly to FIG. 1, a first
presently preferred embodiment in accordance with the
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present invention is shown. A display (simulator) 1 is
installed on a headstock 3 of handlebars 2. Display 1 is
installed in front of handlebars 2. An oblique surface 50
of headstock 3 defines a round hole 52 through which a
handlebar stem 4 penetrates. Handlebars 2 may be ro-
tated by a user, but are not coupled to a driven wheel 7.

A flat case 5 is provided on a back surface 54 of display
1. A microprocessor 6 (not shown) and its associated
memory 61 (not shown) which stores the mock road

condition program are housed within flat case 5.

A pedalling speed sensor 8 (8') is provided on a hub
56 of driven wheel 7. Pedalling speed sensor 8 may be a
photoelectric or electromagnetic rotational sensor (for
example, a conventional photoelectric pulse generator).
Pedalling speed sensor 8 is installed to generate and
deltver digital or analog signals proportional to the
angular velocity of driven wheel 7 (and thus propor-
tional to the pedalling speed).

A handlebar displacement sensor 9 (9’) is provided
between handlebar stem 4 and headstock 3 for measur-
ing the steering direction and displacement of the han-
dlebar stem. Handlebar displacement sensor @ may be a
photoelectric, electromagnetic or potentiometer sensor.
Handlebar displacement sensor 9 produces a signal level
(or output pulse number) proportional to the rotary
displacement of handlebar stem 4.

A brake handle 10 is provided adjacent to one of two
handlebar grips 58 which are mounted on handlebar 2.
Brake handle 10 is coupled through a brake cable 60 to
a brake operation sensor 11 (11"). When brake handle 10
1s depressed, brake operation sensor 11 delivers an out-
put signal.

Referring now more particularly to FIGS. 1 and 2,
pedalling speed sensor 8, handlebar displacement sensor
9 and brake operation sensor 11 produce signals which
are applied to microprocessor 6. Pedalling speed sensor
8, handlebar displacement sensor 9 and brake operation
sensor 11 deliver their outputs to Schmitt iriggers 62, 64
and 66, respectively, if they produce digital outputs.
Schmitt triggers 62, 64 and 66 produce outputs to mi-
croprocessor 6. Schmitt triggers 62, 64 and 66 convert
the voltage level of a signal from a slowly changing
waveform into a signal having a quickly changing
waveform. Alternatively, if pedalling speed sensor §’,
handlebar displacement 9’ and brake operation sensor
11’ produce analog outputs, they are coupled to micro-
processor 6 through analog-to-digital (A/D) converters
68, 70 and 72, respectively.

Microprocessor 6 generates several outputs. One
output of microprocessor 6 is applied to a power supply
device 14 (mounted on a bracket 15 at the rear of the
exercise bicycle shown in FIG. 1). Microprocessor 6
also applies an output to display 1. Finally, micro-
processor 6 applies an output to a driving control device
13, which is coupled to a resistance adjusting wheel 12.
Resistance adjusting wheel 12 is coupled to driving
wheel 7.

Display 1 may be set to display mock road conditions
simulating two-way traffic. A user driving the exercise
bicycle may avoid possible collision with an oncoming
car displayed on display 1 by steering handlebars 2.
Handlebar displacement sensor 9 will generate signals
proportional to the left or right steering displacement of
handlebars 2. Microprocessor 6 will immediately pro-
cess signals produced by handlebar displacement sensor
9 and generate corresponding output signals to display
1 to change the lateral position of the exercise bicycle



- _ 9 _
- with respect to the scene displayed by the display so
that oncoming vehicles are evaded.

To speed up the simulated progress of the exercise

- bicycle through the mock road conditions displayed by
- display 1, a user may increase the rate at which he ro-
- tates pedals 20. Pedalling speed sensor 8 will produce a
- signal proportional to the rate at which pedals 20 are

~ rotated. Microprocessor 6 compares the signal pro-

duced by pedalling speed sensor 8 with a reference
level, and produces a differential signal prepertlenal to
the comparison. This differential signal is applied to

4,709,917
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pivot lever 16 about fulcrum axle P, thus causing resis-
tance adjusting wheel 12 to move upwards away from
driven wheel 7. Thus, when solenoid 132 is de-ener-

~ gized, the pedalling resistance is at a minimum.

3

10

display 1 to speed up the running speed of the mock

road surface scene displayed sO as to increase the rela-

tive speed of the pregressren of the exercise bicycle

- through the scene.

- If the mock road condition scene displayed by display
1 includes road blocks or other vehicles such that a
collision cannot be avoided, the user may depress brake
handle 10. Brake operation sensor 11 will, in response,
generate an output signal which is applied to micro-
- processor 6. Microprocessor 6 will discontinue the exe-

15

Another embodiment of a driving control device 13’
includes a motor 132’ (which may be a step motor, a

- D.C. motor, or an A.C. motor) and a motor driver 131'.

A mechanical transmission may be used to convert the
rotary movement of motor 132’ into a linear movement
for moving resistance adjusting wheel 12 up and down
to automatically adjust the pedalling resistance.
Referring to FIG. 3(b), shown is another embodiment
of a pedalling resistance adjustment device in accor-
dance with the present invention wherein the pedalling
resistance. adjusting is performed manually instead of

- under microprocessor control. A pulley block 32 is

20

cution of the road condition program stored in memory

61 to stop the running of the mock road surface simula-

 tion, thus simulating a braking effect. When handlebars

2 are steered by the user to drive around the obstruc-
- tions displayed by display 1, the user may release brake

25

provided inside of headstock 3. A steel cable 33 is con-
nected at one end to extremity 76 of lever 16 and at the
other end to a selection switch (not shown) installed on
handlebars 2. Cable 33 passes through pulley block 32
and headstock 3. When the selection switch is manipu-
lated by the user, cable 33 causes lever 16 to pivot about

fulcrum axle P, thus adjusting the pedalling resistance.

The embodiments shown in FIGS. 1-3(b) may also be
modified to include a D.C. or A.C. generator (not

- shown) coupled to the axle of pedals 20. Power gener-

~ handle 10. Upon the release of brake handle 10, the

- brake Operatlon sensor 11 ceases to produce an output,
‘and microprocessor 6 recommences displaying the pro-

- gressing mock road condition scene.
The pedalling resistance felt by the user is varied by
the program stored in memory 61. As the program

~ stored in memory 61 is applied to microprocessor 6, the

- microprocessor will almost simultaneously produce a

- - series of signals to display 1 and to driving control de-

vice 13. In response, driving control device 13 varies

the resistance which resistance adjusting wheel 12 of-

fers to the rotation of driven wheel 7, thus changing the

degree of inclination of the mock road surface displayed

by display 1 and the pedalling resistance offered by
- pedals 20. Frequent increases and decreases of the ped-
alling resistance allows the user to test his will and
endurance, thus increasing the exercise and training
effect of the exercise bicycle. Referring now more par-
“ticularly to FIGS. 1 and 3(a), driving control device 13

- (not shown) controls a solenoid 132. Solenoid 132 in-

cludes a movable iron core 132a which is connected by
- an axle 74 to a lever 16. Lever 16 is also connected near
one extremity 76 to a connecting rod 18. Finally, lever
- 16 is pivotably connected to fork 17 by a fulcrum axle P.
- Resistance adjusting wheel 12 is rotatably connected by

. an axle 80 to a second extremity 78 of lever 16.

- When solenoid driver 131 receives from micro-
-processor 6 an appropriate control signal, the solenoid

~ driver generates corresponding driving signals and ap-
- plies them to solenoid 132. When driving signals are

“applied to solenoid 132, movable iron core 132z of the
solenoid will move axially to cause lever 16 to pivot

- about fulcrum axle P. When solenoid 132 is energized,
movable iron core 1324 will be attracted upwards, piv--

oting lever 16 about fulcrum axle P to press resistance
‘adjusting wheel 12 downwards to hand driven wheel 7.
- The resistance between resistance adjusting wheel 12
and driven wheel 7 increases in accordance with the
- amount of current applied to the solenoid. When sole-
noid 132 is de-energized, the movable iron core 132z

~ will move axially downwards. A compressed spring 19

- will apply a restoring force to connecting rod 18 to
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ated by the generator may be stored in a storage battery

“(not shown) for providing power to other devices of the
‘exercise bicycle which require it. Thus, such a genera-

tor may be used in place ef the power supply 14 shown
in FIGS. 1 and 2.
Referring to FIG. 4a), a second presently preferred

embodiment of an exercise bicycle is shown. The exer-

cise bicycle 1s provided with a belt 21 on which some
mock road condition patterns 21q are provided. Belt 21
is driven by a motor (not shown). Pedalling resistance
to the rotation of pedals 20 may be obtained by a multi-

pole (for example, 48 pole) A.C. induction motor 22 to

provide an over-synchronous feedback to the power
source of the motor.

A mock driving vehicle 23 is fixed to a right-angle-
shaped rod 35, which in turn is fixed to a middle portion
82 of handlebars 2. The wheels 23a of mock driving
vehicle 23 evenly rest on the surface of beit 21. The user
may steer handlebars 2 to cause mock driving vehicle 23
to evade oncoming *“‘obstructions’ (such as pedestrians,
oncoming vehicles or roadblocks), which are all flat
mock road condition patterns 21a provided on belt 21.

The driving force of pedals 20 is transmitted to multi-
pole A.C. induction motor 22 through a one-way trans-
mission mechanism 24 (instead of to the front wheel as
shown 1n the embodiment of FIG. 1). One-way trans-
mission mechanism 24 may comprise a ratchet wheel
240, as shown in FIG. 4(b). Due to the effect of one-way
transmission mechanism 24, motor 22 may only be
driven idly with power from the power source, but
cannot drive pedals 20 to rotate. When pedals 20 are
pedalled in the forward direction (i.e., the same direc-
tion of rotation as that of motor 22), the motor may,

~through one-way transmission mechanism 24 (which

has a predetermined speed ratio), be driven to a speed
higher than the synchronous speed Ny=120f/P. Motor
22 will thereupon rotate in a reverse direction to gener-
ate power, which is fed back to the power source. The
original torque will be converted into a retarding

- torque, which is then transmitted through one-way

transmission mechanism 24 to pedals 20 to provide me-
chanical pedalling resistance for the user.
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Referring now more particularly to FIG. 4(4), there
1s shown an illustration of a presently preferred embodi-
ment of transmission mechanism 24 including a one-way

ratchet wheel 240. The use of one-way ratchet wheel
240 would be appropriate if motor 22 were selected to
be a multi-pole A.C. induction motor (as described

above) which induces mechanical resistance by the
generation of over-synchronous feedback.

Referring to FIG. 4(c), shown is a schematic diagram
of the electronic motor circuitry of the embodiment
shown in FIG. 4(a). Main winding W,, of the stator of
a single-phase A.C. induction motor 22 is connected to
a tap-selection switch 25. Tap-selection switch 25 may
be placed in one of four positions: a “high retarding
torque” position H, a “middle retarding torque” posi-
tion M, a “low retarding torque” position L, and “stop”
position. An auxiliary winding W, of motor 22 is con-
nected in series with a capacitor C;. Capacitor C; serves
as a phase-splitting capacitor for motor starting func-
ttons. Tap selection switch 25 may be connected to a
handle switch 26 (located on handlebars 2) to permit the
user to select the desired retarding torque.

In comparing the presently preferred embodiment in
according with the present invention shown in FIG.
4(a) with the embodiment shown in FIG. 1, the main
differences between the embodiments are that a me-
chanical type of mock road condition simulator replaces
the electronic mock road condition simulator in the
embodiment shown in FIG. 1, and a manual pedalling
resistance adjusting device replaces the programmed
pedalling resistance control device of the embodiment
of FIG. 1.

Referring to FIG. 5(a), a third presently preferred
embodiment in accordance with the present invention is
shown. In the embodiment shown in FIG. 5(q), a set of
sliding-proof pedals 27 and a reversible transmission
mechanism 28 replace pedals 20 and one-way transmis-
sion mechanism 24, respectively, of the embodiment
- shown in FIG. 4(q). This embodiment permits the user
not only to perform active pedalling to generate an
over-synchronous feedback power (as previously de-
scribed), but also permits passive exercising because
pedals 27 may be driven to rotate.

Referring to FIG. 5(b), an embodiment of the sliding-
proof pedals 27 shown in FIG. 5(a) is shown.

Referring to FIG. 5(c), a schematic diagram of the
forward/reverse rotation control circuit of motor 22
used by the embodiment shown in FIG. 5(a) is shown.
Two windings Wi and W3 of the stator of motor 22
have equal wire diameter and an equal number of turns.
A control circuit 30 (which may be either a solid state
or an electro-mechanical power control circuit) con-
trols the input power of the multi-pole induction motor
22 1n order to control the rotary speed of the motor and
thus the rotational speed of sliding-proof pedals 27.
Control circuit 30 may be used for controlling the
amount of feedback power produced by the motor dur-
ing over-synchronous generating, thus controlling the
pedalling resistance felt by the user. A forward/reverse
switch 29 selects which one of windings W1 and W3 is
fed directly by the power source (and thus, which one
of the windings is fed by the power source through a
capacitor Cj).

A power cut-off brake device 34 is provided in the
pedailing system in order to prevent the user seated on
seat 31 from falling or being injured in the case that
A.C. power supplied to the exercise bicycle is cut off
suddenly. Brake means 34 will provide input resistance
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to motor 22 (such as in the case when the input power
supply 1s cut-off suddenly) in order to protect the safety
of the user whether he is exercising actively or pas-
sively.
Referring to FIGS. 4(c¢) and 5(c¢), a magnetic clutch
MC represents a solenoid 341 of brake device 34.
An exercise bike in accordance with the present in-
vention enables a user to learn how to manage driving
under real road conditions by simulating road condi-
tions. By using an exercise bicycle in accordance with
the present invention, a beginner may be trained in
preparation for real road conditions. An exercise bicy-
cle in accordance with the present invention provides
an automatic or manual selective pedalling resistance to
be applied to the user’s feet to increase the exercise and
health effects obtained by its use. An exercise in accor-
dance with the present invention provides two kinds of
exercise, active pedalling and passive exercise, at the
choice of the user.
What is claimed is:
1. An exercise apparatus comprising:
a frame for supporting a user;
first mechanical means, rotatably journaled to said
frame, for being rotated by the feet of a user;

velocity sensing means, coupled to said first mechani-
cal means, for producing a first signal proportional
to the angular velocity of the rotation of said first
mechanical means:

second mechanical means, rotatably journaled to said

frame, for being manipulated between a first and a
second position by the hands of the user;
position sensing means, coupled to said second me-
chanical means, for producing a second signal in-
dicative of the position of said second mechanical
means; |

electronic simulation means, mounted to said frame
and responsive to said first and second signals, for
providing a changing visual scene simulating road
conditions, said scene simulating inclines and de-
clines in said simulated road conditions, the rate of
change of said scene responsive to said first signal,
the position of said scene with respect to said user
responsive to said second signal;

resistance control means, responsive to said simulated

inclines and declines, for automatically applying a
variable braking torque to said first mechanical
means, wherein said resistance control means in-
cludes multi-pole A.C. synchronous induction
motor means, mechanically coupled to said first
mechanical means, for converting the rotational
energy of said first mechanical means to electrical
energy, satd electrical energy being fed back to said
motor means when said first mechanical means is
rotated at an angular velocity exceeding the syn-
chronous speed of said motor means, said motor
means converting said fed back electrical energy to
braking torque for braking said first mechanical
means; and

one-way transmission means for coupling braking

torque produced by said motor means to said first
mechanical means whenever said first mechanical
means 1s rotated at an angular velocity exceeding
the synchronous speed of said motor means, and
for permitting said first mechanical means to freely
rotate at a velocity less than the synchronous speed
of said motor means.

2. An exercise bicycle of the type including a frame
for supporting a user, said bicycle comprising:



| 9
- first mechanical means, rotatably journaled to a
- frame, for being rotated by the feet of a user, said
first mechanical means producing a first signal
pmportlonal to the angular velocity of said rota-
: second mechanlcal means, rctatably journaled to said
frame, for being manipulated between a first and a
second position by the hands of the user, said sec-
ond mechanical means including sensor means for
producing a second signal indicative of the position
- of said second mechanical means; |
electromc simulation means, responsive to said first
~ and second signals and viewable by the user, for
- providing a changing scene simulating road condi- {5
‘tions, said scene simulating inclines and declines in
said road conditions, the rate of change of said
scene responsive to said first signal, the: pOSItIOIl of
said scene with respect to said viewer responsive to
said second SIgnal | | | 20
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resistance control means, responsive to said simulated

inclines and declines, for automatically applying a

variable braking torque to said first mechanical

means, wherein said resistance control means in-
cludes multi-pole: A.C. synchronous induction
motor means, mechanically coupled to said first
mechanial means, for converting the rotational
energy of said first mechanical means to electrical
energy, said electrical energy being fed back to said
motor means when said first mechanical means is

- rotated at an angular velocity exceeding the syn-

chronous speed of said motor means, said motor
means converting said fed back electrical energy to
braking torque for braking said first mechanical
means; and |

power cut off brake means for applying braking fric-

tion to said first mechanical means when said

power source ceases supplying power to said

motor means.
X * kK %
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